occurring, the research explores how technology, culture, social organization and demographic shifts, all reflect to some degree an evolving relationship with the physical environment and consequent levels of vulnerability. The highly detailed study provides the reader with a grounded sense of complex change processes in natural and human systems and how these changes influence vulnerabilities within the population. In addition, the author provides a typology of population change and vulnerability to a changing climate. This typology draws attention to the ways that vulnerabilities and adaptive capacities reflect population and demographic change. Liddle and Lung (2010) explore the issue of carbon emissions in developed countries. The problem of climate change is approached as one in which human activities contribute to changing greenhouse gas concentrations. They conduct a STIRPAT analysis for 17 countries using observations from 1960 to 2005, at 5 year intervals. The analysis recognizes the importance of age-structural change in terms of per capita energy consumption and thus disaggregates population data into four age cohorts. The authors also employ improved variables to capture energy intensity. The analysis provides insights into how demographic composition influences energy use and thus carbon emissions. These first two manuscripts explore different aspects of climate change, and they both highlight the importance of understanding the demographic composition of study populations. A community, town, or nation may persist through time and may, as in McLeman's example, maintain a similar population level for some time. But the people, their individual and population level characteristics change. By disaggregating the populations in question, these studies enhance our understanding of how population attributes contribute to consumption patterns, consequent environmental impacts and potential vulnerabilities to a changing climate.
Researchers and policy makers recognize the influence of controlling parameters on the range of decisions that individuals choose from. Labor and commodity markets, credit opportunities, and reliance on variable environmental resources all influence the choices that individuals make in their daily lives. The aggregate results of individual actions have the potential to affect larger vulnerabilities and the development trajectories of regions and nations. From this perspective, Barbieri et al. (2010) contribute to our understanding of regional patterns of climate changerelated migration. They frame the problem of climate change in terms of altered economic opportunities. The authors explore the vulnerability of the dryland agricultural sector in Northeast Brazil and model the influence that a changing climate may have on long-established migration patterns. They employ a model based on demographic, technological, and economic scenarios to project future migration scenarios. These outputs are combined with two of the IPCC emission scenarios to identify potential changes in economic scenarios and migration patterns. The modeling highlights the uncertainty of future impacts, in light of the differences between emissions scenarios. Beyond this, however, is recognition of large-scale population shifts that may result from a changing climate and the need for public policy to address long-term change.
The ability to adapt entails more than technology or specific programmatic interventions, or even the capacity to project future scenarios. Adaptation to climate change must incorporate the linkages and relationships between individuals, society, and the environment, and stress response flexibility. The final manuscript in this special issue addresses the need for improved governance structures in order to respond adequately and equitably to climate challenges. Similar to the McLeman article, Mustelin et al. (2010) use the concept of vulnerability. They apply vulnerability is a starting point for exploring ways in which to promote adaptation strategies, and address climate change as a problem of environmental governance. In light of the lack of detailed climate change scenarios, the authors focus on how to identify and manage no-regret strategies that will reduce vulnerability to climate change. The authors evaluate physical changes in coastal Zanzibar and compare these with local perceptions of change as part of the process to identify these strategies. Resolution of current environmental problems through engagement with the wider community is recognized as a proxy for the ability to adequately respond to future change.
Thank you to all of the authors for their fine work, and to the reviewers who were an integral part of the process. I am also grateful to Lori Hunter for all of the assistance that she provided throughout the development of this issue.
